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#12 0 0 3-0 0 0 4 5 5 

imtm 7 ] 5 ^^sm^mwMmm^^r, 
itm©3>monm<i: t-««)tootti4, Manx? 

[KM 1 0 ] m 5 »=B«oiN»«E«t«K:*^r, 

[0001] 

mm * * § a tr k n 1- * c 

[0 0 0 2] 

«»t*«*^o^y 0iR3jtilftotv ^ o MR AM (I^^AT^ 
■b***y-) tt, ift^Wttf Afc^,, k l t<W ^ tvi4o MRA 
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9 o 3 zmm+zztizx t)m&ztix^z 0 ±i5^i9oi«^ii ± 

S£l-*£^-c£* 0 ^o«ffcofiis t cj:or nj Sfctt roj ^#j^r^> 

•eo roj ) ii*5ttsaE#<h$<, Kwnzm (unw nj) 

[0 0 0 3] 

014 (A) (DZilz, MiW^ ^ 'J -t;P 9 0 b V XtCIEI^^L 

B L 9 0 5 <h N #**y-fe*«>T3rfc*v»-C, «^rtHcKcr*«»*07-Kai 
WL 9 0 6 t, *fft5*tLO»i, *>*yt/P9 0 4ll, IBTMRJff 

■c-iL^owat^^sa^HY f Hx ot*^Wr 

SW>*# £ L fc*, y y o«ft^r A^tftlE $ *U»« J: -) tc ft 0 T v> * 0 
^<^*<l^t=d&S**iftffl»«!>a*^*>*(±, 014 (B) lzm~t±T%, T 

xru4 r*-7tmmz®m*j£t (mi 4 (b) roj &h ru 

^«>RIE*#*.TV**) 0 77fD^ mmwn ( "Reversal" «MtKCT "Mu 
ltiple Write" ffjft) <0»»*inx.*LUr, »?t*SC»LTta*W4>#ii 
ottAMN HI 14 (B) tC^T, X^Wa»H M , Y^|a J a»Hi J y*inix.«fc 
, mSHrJUStZ&iW** h» (H X , Hy) = (H DX , H DY ) ttSfiW 

TOJ 4fc« rij *>^-*»&*fr*-5 £tiW84^|:4ot^. 

idiots, «Rify h«Lt, a«57«-K«±o*a^*»;-b^u x , u Y 

fc*HTtt, 7^fn^ K*-rort« ( "Retention" «*) MX2*J:?& 
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[0 0 0 4] 

Ell 4 (B) (H X , Hy) 14, Ampere^lJ (I= H /2 * r 

*lM»:^T«lttCt#ai*4 0 #**Lfc***Bl4 (C) ^-f 0 

•7 - K*ma i oy, **h*mau «K**sfc*»t***o 

ft***>* ( I BL» IWL) = (I JO. I D y) »E***fc**fcje>, «KfcRte** 

o*^ ^a^ows*^***^^^ roj ttzi± ru 

46, afbR|EfcM§#*v* 0 off), *R»#&*a«frfc*L* 0 
[0 0 0 5] 

i«**MRAMOm 014 (A) #m-X)^ «?^^ B L9 
0 5 ti«7- K*WL 9 0 6 ^ttMHR-bW^fttFaistLTV^fcao, E* 

Ell 4 (C) lC£lti«?«ttOfftt ( "Multiple Write" fl«) 

**r**fc*|c|*, 014 (C) fc*lt*fiifcft** "Reversal" 

[0 0 0 6] 

[» l «t d i i- £ M] 
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* *^ttz&ik*v^fiKmmmmztiztz«>iz, ******* 
b l 9 o sxro*^- mwL 9 o 6 *mx±»*>ttK*nmimtL* * -c 

tU ^° -^M**^ »15-18Wv»TRWt*.Bl5tt^ijt* 

icx, icYiiTi/^-ctfoiigtatiAx, iay^l 

**O0»»:ii, Hl5^ti^ff4*^>^CLX f CLY, CXI,' 
CXm, CY1, CYm*tfi*t* (m^Tm^jT W 0 ^fz 

rw^Tiisaaicx, icy^lt^ 7 wfi 

«tt|»tt H i 6 (B) » KM RAMO» 

> mi 6 (b) #Mft*oj:dt=^*4*a:^i:* 0 #icmram<7) 

[0 0 0 7] 

(1, 1) fCit^tt^IWl^^TW (1, M) 

Rp , ^t;i^Cp «Wlt4^ *tt*£ft 
A t=Cp Rp T^x ^gg^j^ ^ m 
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*v>r**+*. *»«tt*v 0 , * T w 9 2 1 1 ^^ 9 2 2(D ^K 

«■ r, *T W 9 2 1 ktl,^9'2 20^»4*W^»«C A t L 
, ^TWk (Kk<M) **KLfc*1-*fc, *«I*fc*|*fc*£:^< 

[0 0 0 8] 

[tl] 



Q k = CV, 



o+gc(V 0+ Rjl) 

+ C A (V 0 + Rkl) + f C(V 0 + Rkl + rl + Rjl ) 

j=7 



- ak 2 + bk + c 



a = 2CRI 

b = c(R + r)l + C A RI + 2CV 0 
c = (C + C A )v 0 

(i) 

[0 0 0 9] 

iKfttlitticfto r*&* *,t* * «>*«*<Mfc u OMtl&iu 
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[0 0 10] 
[0 0 11] 

ISWratiU^ £ ift*fi9JcfiW#Wc#§ ^tp£ 

[0 0 12] 

[0 0 13] 
[0 0 14] 
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o 

[0 0 15] 
[0 0 16] 

±e©4^HW1M*«fc*v*T, WEr-^ na*tt, fHB#ife* 
[0 0 17] 

[0 0 18] 

±«OiMWWaiWt«K:*v»T, l«E3>mil«wroT4J:<, Airier 
[0 0 19] 

[0 0 2 0] 
[0 0 2 1] 
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#®2 003-0004 5 5 



[0 0 2 2] 

[0 0 2 3] 

[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6] 

****t, H-MfVBXHLTPM0Sf7>y^ MSX*^ 
PMOSh?^^ MBXK»«$*itv>* 0 PM0Sh7>y^ MBX 
^t^-*tt«««BEVddJ=iMI$*LTV»* 0 (VBST 
X = LW<* (GND) ) Tit, PM0Sh5>v'^ MSXIit7, PMO 

fctt, «#QB = CBXXVdd#»«S*LTv,4 0 Y*r-* MUfcl 0 2 fc* 

V1T ^* T **« x«»asfe«atia* i o 3 , Yfl*^«% mi 0 4 i*m 

fcv>«*****) o o 3. 1 0 4Oijtil, «*tfH2 

OAHfr^^^ K***fl* i t ^#4, PMO S h 9 
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>y^^h^AAlEVbl, Vb2tt, £TOh ? 

i, swn (»awte**wENxt*ataK«^ifra«) 

> 2nii0 2 i, 3 i, (2n -D i} om«*t«Sg-C#« i 

[0 0 2 7] 

«««CMfPEIJ»0||^J:a(»*«, is (A) (B) ^UcM^^f 
[0 0 2 8] 

««IK»BJ»4<«ff^K» * ffWE NXtffVBSTX^L 
*>Hl^;u (Vdd) fc*J 9 PM0Sh?m^ MBX#t7, P 

M0S ^^^ MSX **>^«. ^KVBxonaii, ttiamm 

*CLX, CXI, CXm^lim, ftt^©BH«^4 0 * 

^KVBXO«arfcEii fl r NLX#fL<ft4 ^ 
*L#lh** 0 £0***H3. ( b) fio«u^ IBXWe -fi^-VBSTX 

^KVBXIiAVBXOiffi(|T#i6i»), **L*li*fc, 
Sft S tlfcgftftom&N L X it G NDttt* <b Vdd- A V B X t ^±#1"* 0 
[0 0 2 9] 

AXiiS^l^ otL ^ (|H3 (B) rtlAXW 0 L *u r-x 
MSIttl 0 1^>-c*m, -tffioj^fcr-* M*lBXm+^ 
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-ICX+IBXtt N U3 (B) W^ifo^l:^ (2+;imm 
[0 0 3 0] 

* 1 omoMcnor-x MB**/«**> c B X, CB YtcEpinrt-aSEE 
* SE+5itt - **«*«»»*«***, «ii»# MW -« wffiJtmts 

b y k m * s n* * 1- / < -> * jnfirgm a A „ omwa . r L x 

[0 0 3 1 J 

tfSEBSOWH, B4 (A) tJfv.TWH-*-*. ^*-KO»«K 
* Vtmt - ^^«-f*,AiS?Al<7)Sftttv (Al) = 0 HWji® 
fVBTBSftllV < VB T) =Vdd-2Vt, y-KA2««tttt V (A2) 

-vdd-vt-e**, ;o«s tv (ad -vdat-*-*t, + Cb « 

*»rv^l=*9, y-KA2»«ttV (A2) l4-»2Vdd-VtK±#L 
tt«*2Vdd-VtttT-<J**) . r-f*-PD 11**7, D 2(i t> 

V (Al) -GKDCMt, ^-KA20Wt»-»GNDa<*ii»T 
t«* yYt-KDIltty, D!tt*7tt 5> V (A2) =Vdd-Vt 

AlCWM^MffiitMjisMi., *JW6MC B «V (Al) =GN 
DB#l*5£tg S *v V (Al) -VddWttJMS*.*. v (A2) _ Vt = 

VBTt4i*rA2H m*»? V B T K» LTS«ii; jfS&fl»*c L 

-Ot#Offi;WSfl:VBT = 2Vdd-2Vtt&.5> 0 
[0 0 3 2] 

*K, ^*->7h»»J, g, 4 (B) *« fc , TBWJi . 4o @4 (B) 

UilHf 2 003-3 063939 
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«N!iPM0Sh»m, MPll**7i» 4fc », BSIfiOOTttL 

MK2iPMOSh,>^, MP NMOSf^^, MN , 

tPMOS^m* MP8ttt7i4*ft», ffi73Se0UTI4VBTi 
oso, Vddtf><bVBT^<0l^;H£^Tto^ o 
[0 0 3 31 

«s*.tv>4. h?>yx#MBx<o<,^-aii, nwyuEHK i o i b - 1 K 

• t ^^«««flEV«id*'#ffiStifc#£E*SVBTK»»Sft T ^ ao 4A ^ 
»E«*».ntv.«l:nWK ) PMOSh5^, MSX M 
BX^y-MSEEtt, VBTK1-*MW«**. MWl PM0sh5 ,,. x 

«SX W -Hail»tM^-M01B- 2ffl «SE.«BTt 
U PMOS h7>->-^MBXW^ W *t!E tt , WMW,7Hi 

1 01B-3Ci,TVddm**itVBTfcLUi. 7--X>^?>^ 
» (VBSTX-1M*) K*v»T«, PMOSh»>!>«MSXttt7 
. MBXtt^ t4 ,Tv>« ft , 7-^ffl* t ^,CBXI:a, S» QB 
-CBXXVBT#*»Sft T v>*. T«r-^ B »102BC*».Tt(W 
Xffl*iiSS»|=lK 1 0 3 , Y«»&£«XBIsi 0 4ttm*-f >M- 

[0 0 3 4] 

16 (A) (B)lc*L^-f^>^->*« WB W 
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[0 0 3 5] 

£*«Mtt 1 0 3 *<|ftflM*8( £ ft ^ tM^ffWE NXt 7— x h m%i 

MBW7i: *^ ™Sf7>y^ MSX^^^ fl :^^f 
*>0HC«r-Coy-KVBXO«fir*±, «tar#ffimflEVBTT?*0, eknlxo 

CXI, CXm**tLm, Rty^OHta^i. y-KVBX 

? * H6 (B) ^lIIim o ffVBSTX^>OK, y-KvBX 
ttAVBXOttt||T#fiil), **Lfc»i*t:, IRS^BiOtttNLXIi 
GND^t,VBT-AVBXtf±#n o 
10 0 3 6] 

^^h^ioi B «:t7^^n^ X «*&&Itt*lBlJ» 
10 3HOt«li, *£**/t**fcj^-*-*fc«>|c, TW ft***: I AX 14 
SU^D^otL^ (06 (B) AM) 0 L * U r-*Ma*ioi 
Bj&**> Lfc»£\ ±ffitf)J: o YmfcIBX^&£.**'*Zs9Zttl-t 

zzttfTZztz^ mmmnm &o r-^hM^-y^cBx 

<&M*aiEfcRW"*-*u* ItlRmr^T WJZ**L**«I AX = I CX+ I 

Bxii, me (b) ©*Tfi i fc*-*-idfcflD*« {2+s&mm -c&^-btrs 

[0 0 3 7] 

[» 3 wmmmmi 

[0 0 3 8] 
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m*Ws*Tl><l 14i^+t^Hl/^i 15^ Yio^OE 

> roj ru ©«^oi»»^i±Yiio»amait^o«#At:j:ofi s '5 , r 

(L, Rfc^gE) ©^t^y^7l-fmt^y^-bl/^^^T|$^ t 
[0 0 3 9] 

H7-C*LfcX«»asg*atiil0 3tt, 1X1, 1X2,-., ix„^„i 

yn ^^ l: * » ^ * ^* ^ ** & r l t km- l 

•e** 0 z«>nMi)*>m&mmMtz**x % ^tA^ Qkt ^ (1) ^ 

fc, X*rt|CttM«0*7I/>fXAl f XAMWfe^, X^f£7W 
feSk ^ k= l> 2, M) (Uot^^tAy^Qkl^ (1) 

[0 0 4 0] 
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TW, X#j*^v**l^*<a:/n y *tLT, 08^t^^S ( 

IflEfiiifcs = 4 i: LTV^ 0 
[0 0 4 1] 

a 4 Ym*^^9<Dmm*mm-tz> 0 hs wparray-*m* 

TI^>f*«4RU tiilt&f f WE N X^'H l-t^ i: ^ o /; i | (; (i, 

(A) *=***^**^^^#l^#6*^«to*^5,^t 

'^ti^emw^u^ ( B ) *=»«s*l* + ^<>^#7^# 

*»KU t£i^ffWE N X^H l/^;v i ^ o ^ t i C a, *-fci, 
(A) fc****L***AC**#l-#6, j,** ( B) 

GUM* iOTWtURU ff&H«mWE N X **H flf o fc * &c 

14, *^>**l^* ( A ) fc*«^***yt^ #1 _ #6 ^ ^ 
•feU** (B) »C»«$tL«^^>^#7^ #1 4 > ^t^*,,^ (c 
) i 3 . # ! 8X0f* (D) lc ^ M 

[0 0 4 2] 

■ i$tL^tAy^H^(:fMt^tAy^Mn 0 4 ^ M2 
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4itMfflT ' *-^«+~«*f»«tt. «r J4tTM> MXnX 
S = 4X4X4 = 64T* JW , £*lfcJ»H-*i:r-^hfl|+^J^o» 

* IB1. IB2, IBSW.Cftittx^^Bin, (ffiSNL 

xk**> c*»stt*. * oT , x««HBH0 8 W jt*« i}l Mi 

■KKWMB1, IB 2, IBS«Htt*M«fcH IW . > „ tt '' t 

(A) - < D > «®>»='^f^xtt» c «e LTV 4 kl 

* SSr-XKS*^.,,^^^,^ MB X j , MSXj = 1 

* -. 6) (H9#.bs) «**-HM)i*Hj«-4 £ t ttWTAS(> 

[0 0 4 3] 

9rtO "ARRAY" J»tt, BSCft "ARRAY" Sf,c tlE .t,, 
[0 0 4 4J 

■ 9rto-n-. •i!-H B , IIKW . I1 . i ■I2-»r*» 

I1 = L , I2 = L W>H9ftW)|fc 

iw»Sft*r-^ fl#w , # 7i # 13 xa# 19 ) sow 

) fSKMTft*. I 1=H. I2 = l« tt , BQrtOBa^ciKWI 
W"*' (#1. #7. #I3X«#19) . ffi S ^C2 

i:»«stor-x^ +t ^, (#2 , #8 , #14 x«*#2 0) , m A3s 
fcscssswr-^st^, ( #3 . #9l # 15 M #2I) x 

» , »*»C4C«« f *i* : r-^hAI + ^, (#4, #10, #16X« 

M+w, (tK #7 , #1SXH!#19) , a 
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tBMK5 t :ii^^-^ ffl ^,,^ (#5, #11, #i7Xit# 
2 3) »0 f £b^»^C4lC»*$^ 7 '-Xhffl* + ^>^ (#6, #12, # 
18W2 4)«iii^ 0 H=H, I2=H^ i9 ^ 

s^ci^n^F^^^ (#K #7 ^ #i 33l{i#1 9) 

, ffi^K2^$^r~^hi +t ^v^ (#2, #8, #l4 X |i# 
2 0) , W^C3l:gi^/:7^hffl^ t A'^ (# 3> # 9% #1 5 
Xli#2 1) a^ffi*aH?C4»c»«|$^^^ hM ^ + / ^ > ^ (#4, #1 
0, #16Xli#2 2) , ^C5l:ii^/:7-^ffl^^ (# 
5, #11, #17Ili#2 3) MmC4^1$^r-nffi+t 

(#6, #12, #18XJi#2 4) 

[0 0 4 5] 

■ 9rtO-Sl-, "S2-»tt,B8i:»t-s 1 -, « S2 »Sm 

MxJ*, S1=L, S2=L«, r-^hffl*^^>^ (4atf ^ v , o si 
= H, S2 = LW, H9rt^>ffl*Si^ClJcSM«$*Lfe^>;hM + + ^> 

* (#1, #7, #13Xli#i9) , fflWC3t:tl^/, 7 «-^^ 

(#3, #9, #15X<*#2 1) RVmi, m *C5iz&mZtltzy>>- 

AYm***** (#5, #11, #i7 W 2 3) si 

-L, S2=H«, H9^ffi*aKFC2t=«tt$*Lfcr-^hffl^^^ S/ 

* (#2, #8, #14Xtt#2 0) , »*S»C4fc*it$#L^ r ^ I .^ 

(#4, #io, #i6X(i#2 2) Rxrmxm+c 6 izmmztitz? 

-KYI****** (#6,#12,#18Xli#2 4)^ it ^ o x 
1-H, I2=HO^ H9rt^a**^Cl*=»«$tL/ir-^h ffl ^^ 
(#1, #7, #13Ili#l9) , W*SI^C2»c»«$tLfcr^hffl 
*^>* (#2> #8> # 14 X(±#2 0) XCfffi*»C3»C»«**Lfcr 
"^ Mt/ "^ (#3 ^ # 9 > #15X { i#2 1) , tftf,3»C4lc»«* 
tLttr-AWrrti,* (#4, #10, #161(i#2 2) , ^C5 
(#5, #1 1 N #17W23) CS»$^^7hffl + ^^S0'ffl 
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4) **m&mnt%z 0 

10 0 4 6] 

6*t*. toXA j (j = (1) , 2, 4), II, 12, S 

i, s2o&^mcj:^ taftr^hffl+t^^tffti, 

HI lJC^-To HI KfCti, I (j)=I (I 1+2X12) 
, A (j) =XAj, S (j) =S (S1+2XS2) -cab * (fc**U JKttft 
©fc*KL«<K H=l tLft) o Wit If, 11 = 1, I ( 
j) =1 (1 + 2X0) =1 (i) t%*), XAlOtlCli, A (j) =A ( 
1) fcftO, Sl = l, S2 = 0OtgKliS (j) =S (1+2X0) =S ( 
1) £&& Q 

[0 0 4 7] 

Mli#l-#2 402 4fl*tfftU Ell 0<OHK&mLX*>& 0 ®M<D 

'<->***tt*>*l* 0 (/K7W»M) X (mUnflO) X (r-XMS4« 
^=4X4X4 = 64^0 Cov,T#^ r-* h JS**,<5, * *ffl*Lfc»* 
ti, HI 10#*o^ft3 0 6. 8 pF«t^ e oiO, ***fe«-Ctt, 

[0 0 4 8] 

Hl0t#mt, #l+#20i:#3+#40i:# 5 +#60i=l 

iott:#2o«=i : 2-c*<k #i«>*i:#2o»i*iaR»oH#K:** 
o #3^i:# 4 ^§=i : 2T*o, #3ofij:#4oflm«jfcftftoHfti: 
#5o*:#6o*=i : 2-efc^ #5o*t#6oWi*JUW»oH 
#io»$:#7o*s:#i3o*s:#i9o*s-4 : l : 2 

[0 0 4 9] 

HI 2tt, ttlM^ hOMRAM-b^THWLT, IK&tt8mA«>» 
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&«% ^LWy^a^y 3 * 0 8 m A Oft&Mtftftf 6 * y 

« B# t c (4#&*-fe ;p LTta*#T § ft V> 0 8 m A K ft 

Ml^Sf^t LT8 0t/MIo^4^lTV^ 6 ^ Ti ^ 70 o /o 

«ft (miff) *»*Mfcft*as-e** e aaEftr-^hmattffl^*^ < 

(ttiftlff) T-&& 0 £*fU 7-^M^v>i:iaoi» (--T*{48mA) 
[0 0 5 0] 

[0 0 5 1] 



[Hi] 



[0 21 
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[03] 
[04] 
[05] 

**fl©*2o«t©«iii:ui|ii#Ef«i^^trD ^ iT ^ 

[0 6] 
[07] 
[0 8] 

[0 9] 

"010] 



$0-e&& o 

[011] 
[012] 
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#112 0 0 3 -0 0 0 4 5 5 . 21/£ 

[mi 3] 

• [Ell 4] 

(a) « % ^y^7Hm¥BiBt*<i, ( B ) at, mmmmzx* 

[015] 
[016] 
[017] 
[018] 

ioi, i o i b hmm 

1 0 2, 1 0 2 B Yffi7-X MUK 

i o 3 xmrns^mmmK 
i o 4 Y®m&%immm®m 
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MM] 

[mi] 



m 



1.01 



VBSTX 
V 



WENX 




WENY 
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